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(54) MAINTENANCE AND INSPECTION ASSISTING SYSTEM FOR PART MOUNTER 

(57)Abstract 

PROBLEM TO BE SOLVED: To reduce useless inspection work and waste of 
consumable parts by providing means for determining the need of maintenance 
and inspection for a component the humber of production thereof reaching a 
reference level for conducting maintenance and inspection and outputting to this 
effect. 

SOLUTION: When a part mounter 14 is operated, a number of production 
situation data 19A is inputted in real time to a computer 16 through a 
communication cable 15. When a computer 16 decides that some maintenance 
and inspection item has reached the time for conducting maintenance, an 
indication 'inspect xx' is presented on a monitor screen 25 and outputted from a 
printer 26. When the computer 1 6 receives the fact that the maintenance and 
inspection work is ended, it is recorded as a work history on the inspection 
achievement data in a memory means 22 and reset by the computer 16. Since a 
decision is made automatically whether the maintenance and inspection work is 
required or not during operation of the part mounter 14 and the decision result 
is presented on a monitor screen 25. useless inspection work can be reduced. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Made it direct the operation stage of the maintenance check activity about the component of component-mounting 
equipment. It is the support system of the maintenance check activity of component-mounting equipment. For every 
maintenance checkpoint of a component A count means to count and accumulate the production number to which the 
component by which maintenance check was carried out worked for every production, and to memorize as production mark 
situation data at present, A storage means to memorize the predetermined accumulation production mark after the maintenance 
check set up as data in which arrival of the operation stage of a maintenance check activity is shown as a maintenance check 
implementation reference value for every maintenance checkpoint of a component. The production mark situation data obtained 
from the count means are compared with the maintenance check implementation reference value acquired from the storage 
means with time for every maintenance checkpoint of a component. The maintenance check support system of the component- 
mounting equipment characterized by having a decision means by which production mark situation data judge the purport which 
should do a maintenance check activity about the component which reached the maintenance check code-of-practice value, 
and output that. 

[Claim 2] The maintenance check support system of the component-mounting equipment according to claim 1 characterized by 
having a display means by which a decision means displays the maintenance checkpoint of a component which judged the 
purport which should do a maintenance check activity. 

[Claim 3] When the components of component-mounting equipment were consumables, made it direct the stage to exchange the 
component. A count means to count and accumulate the production number to which it is the support system of the 
maintenance check activity of component-mounting equipment, and the exchanged component worked for every component for 
every production, and to memorize as production mark situation data at present. A storage means to memorize the 
predetermined accumulation production mark after the exchange set up for every component as data in which arrival of an 
exchange stage is shown as an exchange implementation reference value. The production mark situation data obtained from the 
count means are compared with the exchange implementation reference value acquired from the storage means with time for 
every component. The maintenance check support system of the component-mounting equipment characterized by having a 
decision means by which production mark situation data judge the purport which should be exchanged about the component 
which reached the exchange code-of-practice value, and output that. 

[Claim 4] The maintenance check support system of the component-mounting equipment according to claim 3 characterized by 
having a display means to display the component which judged the purport which a decision means should exchange. 
[Claim 5] It is the maintenance check support system of component-mounting equipment given in any or the 1st term among 
claims 1-4 which are equipped with a detection means to detect a locating fault by the error information of component-mounting 
equipment and are characterized by the thing for which it was made for a decision means to output the detected purport. 
[Claim 6] The maintenance check support system of the component-mounting equipment according to claim 5 characterized by 
having a display means to display the component of the locating fault which the detection means judged. 

[Claim 7] The maintenance check support system of the component-mounting equipment characterized by having the function 
of the maintenance check support system of component-mounting equipment according to claim 1 or 2. and the function of the 
maintenance check support system of component-mounting equipment according to claim 3 or 4 collectively. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the maintenance check support system of component-mounting equipment, especially in more 
detail, this invention is the the best for producing a printed circuit board, and relates to the maintenance check support system 
of the component-mounting equipment which reduced the futility of check rating and consumables sharply. 
[0002] 

[Description of the Prior Art] In order to produce the printed circuit board which mounted components, such as a chip, generally 
component-mounting equipment is used. The maintenance checkpoint is mentioned to component-mounting equipment for every 
component of that, and the periodical maintenance check activity about this maintenance checkpoint is done. Moreover, when 
components are consumables, it is exchanged periodically. A commuter s ticket is every fixed time amount cycle, and periodical 
check is the daily check performed every day, weekly week check, and moon check performed for every month. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, since check of component-mounting equipment was carried out 
periodically, the following problems had produced it. The 1st carries out like [ even if it may carry out regardless of the system 
operating status of component-mounting equipment, for example, is 50% of operating ratios ] the time of being 100% of operating 
ratios, and it is that there is much useless check rating. Since management of consumables was exchanged for the 2nd for every 
progress of a fixed time amount cycle, the 2nd problem that there was much futility of consumables had also been produced. It 
is offering the maintenance check support system of the component-mounting equipment with which the purpose of this 
invention reduced the futility of check rating and consumables sharply in the light of the above situations. 
[0004] 

[Means for Solving the Problem] this invention person examined checking whether it has been exhausted until it prepared 
objective reference level, such as a degree [ exhausting ] of an article of consumption, and reached the reference level instead 
of time amount progress in exchange of consumables, and exchanging. However, in order to perform this check, after fully using 
consumables for ordinary users and an operator, it is difficult [ it / comparatively high skill and man day are required, and ] to 
exchange without futility. Then, this invention person invents judging theoretically and automatically the operation stage of the 
maintenance check activity of component-mounting equipment, and exchange of consumables according to the production mark 
performed by operation of component-mounting equipment, and making directions of a message etc. output, repeats examination 
further, and came to complete this invention. In addition, production mark mean the multiplication value of the printed circuit 
board processing number of sheets after the maintenance check activity of the component of component-mounting equipment, 
or exchange, and the count which the cutting edge of the component for example, a cutter, processed to per printed circuit 
board on these specifications. 

[0005] In order to attain the above-mentioned purpose, the maintenance check support system of the component-mounting 
equipment of the 1st invention concerning this invention Made it direct the operation stage of the maintenance check activity 
about the component of component-mounting equipment. It is the support system of the maintenance check activity of 
component-mounting equipment. For every maintenance checkpoint of a component A count means to count and accumulate 
the production number to which the component by which maintenance check was carried out worked for every production, and 
to memorize as production mark situation data at present, A storage means to memorize the predetermined accumulation 
production mark after the maintenance check set up as data in which arrival of the operation stage of a maintenance check 
activity is shown as a maintenance check implementation reference value for every maintenance checkpoint of a component. 
The production mark situation data obtained from the count means are compared with the maintenance check implementation 
reference value acquired from the storage means with time for every maintenance checkpoint of a component. Production mark 
situation data judge the purport which should do a maintenance check activity about the component which reached the 
maintenance check code-of-practice value, and are characterized by having a decision means to output that. 
[0006] The output of a decision means is performed by printing by the monitor display of a display unit, the voice by paging, and 
the printer etc. The decision means is equipped with a display means to display the maintenance checkpoint of a component 
which judged the purport which should do a maintenance check activity, as an example. A judgment which does a maintenance 
check activity is automatically made during operation of component-mounting equipment by the 1st invention. 
[0007] Moreover, the maintenance check support system of the component-mounting equipment of the 2nd invention concerning 
this invention When the components of component-mounting equipment were consumables, made it direct the stage to 
exchange the component A count means to count and accumulate the production number to which it is the support system of 
the maintenance check activity of component-mounting equipment, and the exchanged component worked for every component 
for every production, and to memorize as production mark situation data at present, A storage means to memorize the 
predetermined accumulation production mark after the exchange set up for every component as data in which arrival of an 
exchange stage is shown as an exchange implementation reference value. The production mark situation data obtained from the 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLeije 



2006/01/05 



JP.11-150398.A [DETAILED DESCRIPTION] 



2/4 ^— V? 



count means are compared with the exchange implementation reference value acquired from the storage means with time for 
every component. Production mark situation data judge the purport which should be exchanged about the component which 
reached the exchange code-of-practice value, and are characterized by having a decision means to output that. 
[0008] The output of a decision means is performed like the 1st invention by printing by the monitor display of a display unit, the 
voice by paging, and the printer etc. It has a display means to display the component which judged the purport which a decision 
means should exchange as this example. 

[0009] In the 1 st and 2nd invention, suitably, it has a detection means to detect a locating fault by the error information of 
component-mounting equipment, and the decision means is made to output the detected purport. In this case, you may have a 
display means to display the component of the locating fault which the detection means judged. Thereby, if it generates while 
failure of a failure etc. produces, it will become possible to output directions of maintenance check activity check or a check of 
consumables about the component of the locating fault of component-mounting equipment. 

[0010] Moreover, the maintenance check support system of the component-mounting equipment of the 3rd invention concerning 
this invention is characterized by having the function of the maintenance check support system of the component-mounting 
equipment of the 1st invention, and the function of the maintenance check support system of the component-mounting 
equipment of the 2nd invention collectively. 
[0011] 

[Embodiment of the Invention] The example of an operation gestalt is given to below, and the gestalt of operation of this 
invention is explained to it with reference to an accompanying drawing at concrete and a twist detail. 

The example of the one example operation gestalt of an operation gestalt is an example of the 1st invention. Drawing 1 and 
drawing 2 are the block diagram of the maintenance check support system of the component-mounting equipment of this 
example of an operation gestalt and an external view, respectively. The maintenance check support system 10 of the 
component-mounting equipment of this example of an operation gestalt is a system which supports maintenance check of 
component-mounting equipment 14. and is equipped with the computer 16 connected to component-mounting equipment 14 with 
the telecommunication cable 15. In addition, component-mounting equipment 14 has the count device 12 which counts the 
production number to which the component by which maintenance check was carried out worked for every production for every 
maintenance checkpoint of a component. 

[0012] The computer 16 is equipped with the count means 18 connected to the count device 12 by the telecommunication cable 
15 as shown in drawing 1 . Whenever a printed circuit board is produced by operation of component-mounting equipment 14, the 
count device 12 is constituted so that the signal of the purport which adds one production mark at a time to the count means 
18 may be transmitted. The count means 18 counts and accumulates the production number to which the component by which 
maintenance check was carried out worked for ever/ production for every maintenance checkpoint of a component, and it is . 
constituted so that it may memorize as production mark situation data 19A (refer to below-mentioned drawing 5 ) at present 
Moreover, the computer 16 is equipped with a storage means 20 to memorize the predetermined accumulation production mark 
after the maintenance check set up as data in which arrival of the operation stage of a maintenance check activity is shown as 
maintenance check implementation reference-value 19B (to refer to drawing 5 ), for every maintenance checkpoint of a 
component The storage means 20 has the list of maintenance checkpoint names (not shown). Moreover, the storage means 20 
is made to be memorized as check track record data 19C (R> drawing 5 5 reference), whenever a maintenance check activity is 
done, and check track record data 19C is record as activity hysteresis. The storage means 20 is memory 21. 
[0013] Furthermore, a computer 16 compared with time the production mark situation data 19A obtained from the count means 
18 with the maintenance check implementation reference-value 19B which were obtained from the storage means 20 for every 
maintenance checkpoint of a component the purport which should do a maintenance check activity about the component with 
which production mark situation data 19A reached maintenance check implementation reference-value 19B judged, and it has a 
decision means 22 output that The decision means 22 is a central processing unit 23. Moreover, the computer 16 is equipped 
with a display means 24 by which a decision means displays the maintenance checkpoint of a component which judged the 
purport which should do a maintenance check activity. The display means 24 are monitor display 25 and a printer 26. In addition, 
in the maintenance check support system 10 of the component-mounting equipment of this example of an operation gestalt. 
from the computer 16, it is possible to component-mounting equipment 14 to transmit data signals, such as an indication signal, 
with a telecommunication cable 15. and it is made. 

[0014] If component-mounting equipment 14 is worked, production mark situation data 19A will be inputted into a computer 16 
through a telecommunication cable 15 on real time. When a computer 16 judges that the operation stage of a certain 
maintenance checkpoint came, the display "carry out what is performed to monitor display 25, and, moreover, these 

contents of a display are outputted to a printer 26. Furthermore, if the purport that this maintenance check activity was done is 
inputted into a computer 16, it will be recorded on check track record data 19C of the storage means 22 as activity hysteresis, 
and the directions outputted by computer 16 will be reset. 

[0015] As explained above, with the maintenance check support system 10 of the component-mounting equipment of this 
example of an operation gestalt during operation of component-mounting equipment 14. a judgment which does a maintenance 
check activity is made automatically, and is displayed by monitor display 25. Therefore, the useless check which was being done 
conventionally can be reduced sharply. 

[0016] In addition, component-mounting equipment 14 may contain the computer 16. Moreover, when there are two or more 
component-mounting equipments 14. a computer 16 distinguishes the data transmitted and received for every each part article 
mounting equipment processes, and is made and connected. Thereby, it becomes possible to process two or more component- 
mounting equipments. 

[0017] The example of the two example operation gestalt of an operation gestalt is an example of the 2nd invention, and is an 
example by which directions of the purport which should exchange the consumables of the components of component-mounting 
equipment are made automatic. Drawing 3 is the block diagram of the maintenance check support system of the component- 
mounting equipment of this example of an operation gestalt Compared with the example 1 of an operation gestalt as for the 



http://www4.ipcll.ncipi.go.jp/cgi-bin/tran.web_cgi_eije 



2006/01/05 



JP.11-150398.A [DETAILED DESCRIPTION] 



3/4 ^-v 



maintenance check support system 30 of the component-mounting equipment of this example of an operation gestalt, the 
configuration of a computer differs from a function. In this example of an operation gestalt, the same sign is given to the same 
thing as the example 1 of an operation gestalt, and the explanation is omitted. 

[0018] The computer 31 is equipped with the count means 32 connected to the count device 12 by the telecommunication cable 
15. The count means 32 counts and accumulates the production number to which the exchanged component worked for every 
production for every component, and it is constituted so that it may memorize as production mark situation data 36 A at present 
Moreover, the computer 31 is equipped with a storage means 36 to memorize the predetermined accumulation production mark 
after the exchange set up as data in which arrival of an exchange stage is shown as exchange implementation reference-value 
34B (to refer to below-mentioned drawing 5 ), for every component The storage means 36 has the list of consumables names 
(not shown) among components. Moreover, the storage means 36 is made to be memorized as exchange track record data 34C 
(refer to drawing 5 ), whenever exchange is performed, and exchange track record data 34C is record as activity hysteresis. The 
storage means 36 is memory 37. Furthermore, the computer 31 compared with time production mark situation data 34A obtained 
from the count means 32 with exchange implementation reference-value 34B obtained from the storage means 36 for every 
component, judged the purport which should be exchanged about the component with which production mark situation data 34A 
reached exchange implementation reference-value 34B, and is equipped with a decision means 38 output that The decision 
means 38 is a central processing unit 39, Moreover, the computer 31 is equipped with a display means 40 by which the decision 
means 38 displays the maintenance checkpoint of a component which judged the purport which should do a maintenance check 
activity. In the maintenance check support system 30 of component-mounting equipment the display means 40 of the display 
means 40 are the same monitor display 25 as the example 1 of an operation gestalt and a printer 26. In addition, in the 
maintenance check support system 30 of the component-mounting equipment of this example of an operation gestalt like the 
example 1 of an operation gestalt, it is possible to component-mounting equipment 14 to transmit data signals, such as an 
indication signal, with a telecommunication cable 15. and it is made from the computer 31, 

[0019] If component-mounting equipment 14 is worked, production mark situation data 34A and same production mark situation 
data 34A will be inputted into a computer 31 through a telecommunication cable 15 on real time. When a computer 31 judges 
that the operation stage of a certain maintenance checkpoint came, the display "exchange what is performed to 

monitor display 41. and, moreover, these contents of a display are outputted to a printer 26. Furthermore, if the purport that this 
maintenance check activity was done is inputted into a computer 31, it will be recorded on exchange track record data 34C of 
the storage means 36 as activity hysteresis, and the directions outputted by computer 31 will be reset Furthermore, if the 
purport that this exchange was performed is inputted into a computer 31. it will be recorded on exchange track record data 34C 
as activity hysteresis, and the directions outputted by computer 31 will be reset 

[0020] A judgment which exchanges consumables among components with the maintenance check support system 30 of the 
component-mounting equipment of this example of an operation gestalt as explained above is automatically made during 
operation of component-mounting equipment In addition, the computer 31 may be connected to two or more component- 
mounting equipments like the example 1 of an operation gestalt 

[0021] The example of the three example operation gestalt of an operation gestalt is an example of the 3rd invention, and is an 
example which has the detection means of a locating fault Drawing 4 and drawing 5 are the block diagram showing the 
configuration of the maintenance check support system of the component-mounting equipment of this example of an operation 
gestalt and drawing which materialized the construct respectively. The maintenance check support system 41 of the 
component-mounting equipment of this example of ,an operation gestalt is equipped with the computer 43 which has the function 
of the computer 16 of the example 1 of an operation gestalt, and the function of the computer 31 of the example 2 . of an 
operation gestalt collectively, and a detection means 42 to detect the locating fault of component-mounting equipment 14. In 
this example of an operation gestalt the same sign is given to the same thing as the example 1 of an operation gestalt and the 
example 2 of an operation gestalt and the explanation is omitted. 

[0022] The purport detected through input/output port is made to be transmitted to the detection means 42 by the decision 
means 22 or either of 38. The decision means 22 and 38 are made to output the message from the detection means 42 to the 
display means 44 by each. In addition, it is made for the display means 44 to have the contents of decision of the decision 
means 22 and 38 displayed, for example, they are the same monitor display 25 as the example 1 of an operation gestalt and the 
example 2 of an operation gestalt, and a printer 26. Moreover, the detection means 42 has the fault data 45 which it has in the 
directions data containing the list of failure names used as the decision for directing the check of the maintenance check 
activity done at the time of failure generating (not shown), and the data of the contents of directions displayed with the display 
means 44. 

[0023] If the maintenance check support system 41 of the component-mounting equipment of this example of an operation 
gestalt is used, operation directions of a maintenance check activity will be automatically displayed by monitor display during 
operation of component-mounting equipment 14 like the example 2 of an operation gestalt in exchange directions of 
consumables like the example 1 of an operation gestalt When failure arises during operation of component-mounting equipment 
14. the information which shows the locating fault of a component is inputted into computers 16 and 31 through a 
telecommunication cable 15 on real time, consequently — the component of a locating fault — the decision means 22 — the 
indication signal of a maintenance check activity — or the indication signal of exchange is emitted by the decision means 38, and 
it is displayed on monitor display 25 like the example 1 of an operation gestalt or 2. 

[0024] The detection means 42 is constituted so that the storage means 20 may be made to memorize the number of errors 
produced during operation of component-mounting equipment 14. for example, the number of errors produced at the time of 
adsorption of components, about each component and the decision means 22 judges aggravation of the condition of each 
component and it may consist of these examples of an operation gestalt so that that may be displayed on monitor display 25. 
Furthermore, it has the database which the storage means 36 judges that abnormalities have arisen in consumables about each 
component according to each number of errors, and the decision means 38 judges the above-mentioned abnormalities based on 
this database, and it may be constituted so that an error message may be displayed on monitor display 25. Moreover, in the 
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maintenance check activity of consumables, such as a cutting edge of a cutter, the difference in the life of consumables arises 
by the difference in each operator s skill. Therefore, the storage means 36 has the database in which the relation between each 
above-mentioned operator and the life of consumables is shown, and the decision means 38 judges the suitable exchange stage 
of consumables based on this database, and it may be constituted so that what should be exchanged for those consumables may 
be displayed on monitor display 25. 



[Effect of the Invention] According to the 1st invention, the purport which should do a maintenance check activity about a 
component was judged, and it has a decision means to output thai Thereby, directions of the maintenance check activity of 
component-mounting equipment are outputted theoretically and automatically. Therefore, since useless check rating can be 
reduced sharply, a check man day can be reduced and the count of failure of component-mounting equipment can be reduced. 
Furthermore, since a judgment whether a maintenance check activity is done is made on real time during operation of 
component-mounting equipment, it can reduce a management man day. Moreover, according to the 2nd invention, the purport 
which should exchange consumables among components was judged and it has a decision means to output that. Thereby, the 
fijtility of consumables can be reduced sharply. Suitably, it has a detection means to detect the locating fault of component- 
mounting equipment, and the decision means is made to output the detected purport. Quality is guaranteed, although 
productivity could be raised and it was produced by this. 



[Translation done.] 



[0025] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the maintenance check support system of the component- 
mounting equipment of the example 1 of an operation gestalt. 

[Drawing 2] It is the external view of the maintenance check support system of the component-mounting equipment of the 
example 1 of an operation gestalt. 

[Drawing 3] It is the block diagram showing the configuration of the maintenance check support system of the component- 
mounting equipment of the example 2 of an operation gestalt 

[Drawing 4] It is the block diagram showing the configuration of the maintenance check support system of the component- 
mounting equipment of the example 3 of an operation gestalt. 

[Drawing 5] It is drawing which materialized the construct of the maintenance check support system of the component-mounting 
equipment of the example 3 of an operation gestalt. 
[Description of Notations] 

10 .... The maintenance check support system of component-mounting equipment, 12 .. Count device, 14 .... Component- 
mounting equipment, 15 .. A telecommunication cable, 16 Computer, 18 .... A count means, 19A Production mark situation 
data, 19B .. Maintenance check code-of-practice value, 19C [ .. Decision means, ] .... Check track record data, 20 .. A storage 
means, 21 .. Memory, 22 23 [ .. Printer. ] .... A central processing unit, 24 A display means, 25 .. Monitor display, 26 30 .... The 
maintenance check support system of component-mounting equipment. 31 Computer, 32 .... A count means, 34A Production 
mark situation data. 34B .. Exchange code-of-practice value. 34C [ A decision means, 39 / .. A central processing unit, 40 / .. 
A display means, 41 / .. The maintenance check support system of component-mounting equipment 42 / .. A detection means. 
43 / .. A computer. 44 / .. A display means, 45 / .. Fault data. ] .... Exchange track record data, 36 .. A storage means. 37 .. 
Memory, 38 



[Translation done.] 
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